Application No. Unassigned Preliminary Amendment 

REMARKS/ARGUMENTS 

The specification and claims have been amended herein to improve their form for U.S. 
examination 

Respectfully submitted. 



«-egory C. BaysJS<cg. Ner^O,! 

LEYDiG>verr& mayer, ltd. 

/"Two Prudential Plaza, Suite 4900 
180 North Stetson Avenue 
Chicago, Illinois 60601-6780 
(312) 616-5600 (telephone) 
(312) 616-5700 (facsimile) 

Date: June 10, 2005 

Amendment - Preliminary (Revised 2005 05-1 1) 

M:\docVPATVDRS\235838\235838 Amendment - Preliminary 052705.DOC 



Page 9 of 9 



LVM23583S 



Redlined Specification 

JC17Rec'dPCT/PT0 10 JUN 2005 



Yam M e asuring D e vic e , in Particular for Nonstationarv Application s 
HAND HELD YARN MEASURING DEVICE 

FIELD OF THE INVENTION 

[0001] The present invention relates to yam measuring devices for use with yam 
processing machines, and more particularly, to a hand-operated yam measuring device. 

BACKGROUND OF THE INVENTION 

[0002] Machines that use yam often draw many individual yams from so-called 

creels, and the yarns then travel to the machine. In practice, there is sometimes a need to be 
able to detennine the yarn quantity and/or yam speed of the yams traveling to the machine. 
For that purpose, a yam measuring device is known, such as disclosed in German PubHshed 
Patent Application DE-OS 2557593. which is a hand-operated measuring instrument suitable 
for freehand measurements. This yarn measuring device has a pistol-shaped two-legged 
housing, one leg of which forms a handle and the other leg of which has a yarn catcher on its 
free end. The yarn catcher is formed by a pivotablv supported lever, which has a peg with a 
thickened head on its free end that serves as a yam guide element. A drum that is connected 
to a rotary speed measuring device is rotatably supported concentrically with the axis of 
rotation of the pivot lever. The pivot lever is connected, via a rack drive mechanism, to an 
actuating lever that is accessible on the front of the housing part that forms the handle. It can 
be moved onto the handle, coimter to the force of a pre-stressing spring, causing the pivot 
lever to execute a pivoting motion of approximately 180°. If a yam was previously engaged 
from behind with its yam guide element, then the yam is as a result placed on the rotatably 
su pported drum, which is thus set into rotation by the yarn motion. The rotai-y speed of the 
drum is a measure for the yam speed. 

Th e inv e ntion r e lat e s to a yam m e asuring d e vic e whieh - i s- intend e d in particular as a 

hand op e rat e d m e asuring instrum e nt. 



Measuring the yam speed in the foregoing manner is adequate for some 



[0003] 



applications. However, the need exists for a more-versatile yarn measuring device. 
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Machin e s that us e yam oft e n draw many individual yarns from so call e d cr ee ls, and th e 

yams th e n trav e l to th e machin e . In practic e , th e r e is som e tim e s a n ee d to b e abl e to 
det e rmin e th e yarn quantity and/or yam spe e d of th e yam s travelling to th e machin e . For that 
purpos e , a yam m e asuring d e vic e is Icnown for instanc e from G e rman Publish e d, Non - 
e xamined Pat e nt Application BE OS 2557593, which is construct e d as a hand op e rated 
m e asuring instrum e nt and is suitable for fr ee hand m e asur e m e nts. This yam m e asuring 
d e vic e ha s a pistol shap e d two l e gg e d housing, on e l e g of which is e mbodi e d as a handl e and 
th e other leg of which has a yam catchor on its fr ee e nd. Tho yam catcher is formed by a 
pivotably support e d l e v e r, which has a p e g with a thick e n e d h e ad on its fr ee e nd a s a yam 
guid e e l e m e nt. A drum that is conn e ct e d to a rotary sp ee d m e asuring d e vic e is rotatably 
support e d conc e ntrically with th e axis of rotation of th e pivot lev e r. Th e pivot l e v e r is 
coim e ct e d, via a rack driv e m e chani s m, to an actuating l e ver that is acc es sible on th e front of 
the housing part that forms th e handl e . It can b e moved th e r e onto th e handl e , count e r to th e 
forc e of a pr e str e ssing spring, causing th e pivot l e y e r to e x e cut e a pivoting motion of 
approximat e ly 1 80°. If a yam was pr e viously engag e d from b e hind with its yam guid e 
e l e m e nt, th e n the yam i s as a r e sult plac e d on th e rotatably support e d drum, which is thus s e t 
into rotation by the yam motion. Th e rotaiy sp ee d of th e drum is a m e asur e for the yam 

OB.TECTS AND SUMMARY OF THE INVENTION 
[0004] It is an object of the present invention to provide a more versatile hand held yarn 
measuring device that this adapted for measuring and/or monitoring a nimiber of operating 
parameters of moving yam in a yam processing machine or the like. 

M e asuring th e yam sp ee d is adequat e for som e application s . How e v e r, a mor e- 
v e rsatil e us e of th e yam m e asuring d e vic e is a goal. It is pr e cis e ly this which th e pr e s e nt 
inv e ntion molc es possibl e : 

[0005] The yam measuring device of the invention is particularly suited for freehand 
measurements. It has a housing with a handle and an actuating device is provided on the 
handle. The yarn measuring device also has a yarn catcher, which is supported for adjustable 
positioning between a tuck position and a measuring position. It can be moved back and 
forth between its tuck position and its measuring position, via an actuating mechanism, and 
by means of the actuating device. A yam guide element also is provided, by way of which 
the yarn catcher, when it is in the measui ing position, guides the yarn. Between the yam 
guide element and the yam catcher when the measuring position, a yam tension meter is 
provided, which serves to detect the yam tension and flimishes an electrical signal 
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accordingly. This creates one basic operating feature for more-versatile use of the yam 
measuring device. Not only can the yarn speed or yam quantity be measured, but also the 
yarn tension, which substantially broadens the range of application of the hand-operated 
measuring instrument. With the anangement of the invention, a further feature involves 
measuring the yam tension virtually independently of the skill of the user. The angle at 
which the yam measuring device is held relative to the yam does not matter, nor is any 
manual skill necessary. The yam travels to both sides of the yam tension meter via one yam 
guide element on each side so that the angle at which the yam bmshes over the yam tension 
meter is correctly defined without any action on the part of the user. Incorrect measurements 
can thus be avoided. The yam also is hardly capable of jumping off tlie yam measuring 
device during measurement, even if the yarn measuring device is not being held entirely 
parallel to the yam. 



[0006] The yam guide element carried by the yeun catcher preferably is a yam spool 

that is rotatably supported with little friction and is set into rotation by the yam. This makes 
accurate yam tension measurements possible. Th e yam m e asuring d e vice of th e inv e ntion is 
s uit e d in particular for fre e hand measur e m e nts. It has a housing with a handle and an 
actuating d e vic e provid e d on the handl e . Th e yarn m e asuring d e vic e also has a yam catch e r, 
which is support e d movably adjustabl e b e tw ee n q tuck position and a m e asuring position. It 
can b e mov e d back and forth b e tw ee n its tuck position and its m e asuring po s ition via an 
actuating m e chanism and by m e ans of th e actuating d e vice. A yam guid e e l e m e nt is also 
provid e d, by way of which th e yam catch e r, wh e n it is in th e m e asuring position, guid e s the 
yam. B e tween th e yam guide e lem e nt and th e yam catch e r, that is in th e m e asuring position, 
a yam t e nsion m e t e r is provid e d, which s e rv e s to d e t e ct th e yam t e nsion and furnish e s on 
e l e ctrical signal accordingly. This cr e at e s on e basic prerequisit e for mor e v e rsatil e us e of th e 
yam m e a s uring d e vic e . Not only con th e yam sp ee d or yam quantity b e m e asur e d, but also 
th e yam tension, which broadens th e rang e of application of the hand op e rat e d m e asuring 
instrum e nt substantially. With th e orrang e m e nt of th e inv e ntion, a pr e r e quisit e is moreover 
cr e at e d for m e asuring th e yam t e nsion virtually e ntir e ly independ e ntly of the slcill of th e u s er. 
Th e angl e at which th e yam m e asuring d e vic e is h e ld r e lativ e to th e yam do e s not matter, nor 
is any manual s kill n e c e ssary. Th e yam trav e l s to both sid e s of th e yam t e nsion m e t e r via 
on e yam guid e e l e m e nt on e ach sid e , s o that th e angl e at which th e yam brush e s ov e r th e yam 
t e nsion m e t e r i s corr e ctly d e fin e d without any action on th e part of th e us e r. Incorr e ct 
measur e m e nts can thus b e avoid e d. Th e yam is also hardly capable of jumping off the yam 
measuring d e vic e during m e asur e m e nt, e v e n if th e yarn measuring d e vic e is not b e ing h e ld 
with its handl e e ntir e ly parall e l to th e yam. 
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Th e yam guid e e l e m e nt carried by th e yam catch e r is preferably a yam spool that is 
rotatably support e d with littl e friction and is set into rotation by th e yam. This malces 
accurat e yam t e nsion measur e m e nts possibl e without incorr e ctly reading th e yam t e nsion of 
th e moving yam. 

[0007] The measuring position of the yam catcher is preferably defined by a stop means 
so that the position is maintained precisely, regardless of the user's skill or any tolerances in 
the actuating mechanism. The stop means is, for instance, a stop face, peg, protrusion, or the 
like, that defines the path of motion of the yam catcher. 

Th e m e a s uring position of th e yam catch e r i s pr e f e rably d e fin e d by a stop m e ans, so 
that th e po s ition is maintain e d pr e ci se ly^ r e gardl e ss of th e us e r's skill or any tol e ranc e s in the 
actuating mechanism. Th e stop mean s is for instanc e a stop fac e , p e g, protmsion, or th e lik e , 
that d e fin e s th e path of motion of th e yam catch e r. 

[0008] The yam catcher preferably is a pivotably supported lever. Altematiyely. 
however, displaceable. linearly movable elements or the like can be used. However, utilizing 
a pivot lever as the yam catcher has the advantage that a yam can be taken up and shifted to 
the measuring position easily. 

Th e yarn catch e r is pr e f e rably a pivotably support e d l e v e r. Alt e mativ e ly, how e v e r, 
displac e abl e , lin e arly movabl e e l e m e nts or th e like can b e us e d. How e v e r, embodying th e 
yam catch e r as a pivot l e v e r has th e advantag e that a yam con b e talc e n up and shift e d to th e 
m e asuring po s ition e sp e cially easily. 

[0009] The yam guide element can be connected not only with tiie-ajam tension meter 
and indicator, but £ilso with a sensor device, such as a rotary position sensor or an rpm sensor. 
As a result, the yam speed, yam quantity, and the like all can aH-be measured. 

[0010] The yam tension indicator meter preferably has a yam applicator element, 
embodied as a pin, for instance a ceramic pin, which extends substantially parallel to the axis 
of rotation of the lever and transversely to the yam trav e lling traveling through. The pin can 
be supported directly by a force sensor. No perceptible motion of the pin occurs under the 
influence of the force originating at the deflected yam, and as a result the yam tension meter 
responds quickly and precisely. 
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[0011] The yam tension meter is preferably connected to a processing device? disposed in 
the hand-operated measuring instrument inside the housingHhe -- The processing device is 
connected to a display device . Th e display d e vic e , , which together with a control knob, 
serves to control the yam measuring device. The control knob4&- , which p referably s e t upj s 
adopted for one-handed operation . Thi s i s achi e v e d by e mbodying it as . may be in the fomi 
of a knob / or p ushbutton. The setup of various measurement specifications can be done by 
way of a menu guide specified by the processing device. The selection of menu items can be 
made by rotating the control knob, and the selection of menu items can be done by depressing 
the control knob. 

[0012] The processing device mok e s an provides enhanced functionalit y possibl e . . For 
instance, yam tension can be measured in various units, such as average yam tension, peak 
yam tension, and so forth. The deviation from a normal tension e^i-also can b e displayed. It 
is furthermore possible to display the yam length in various imits, such as meters, inches, and 
yards. It is furth e rmo fe also possible to display the yam speed in different units both as an 
average value and a peak value and to display fluctuations in the yam speed. 

[0013] In an advantageous embodiment, the processing device4s-, furthermore-, is 
connected to an interface which can receive signals from an external source. The interface 
can be embodied as a plug connector device for cables, or it can be cordless. For instance, 
signals can aFriv ebe received here that characterize the rotary speed of the machine. The 
processing device can thus determine weighted variables, such as yam length per machine 
revolution, and display them. 

[0014] For the power supply to the processing device, the hand-operated measuring 
instmment has one or more batteries or accumulators. These are preferably 
e mbodi e d contained in the housing, such as in a battery compartment \s4ies ewith closure lid at 
th e sam e tim e forms the that also serves as an actuating member or device. The actuating 
mechanism can serve as a locking device, which unlocks the closure lid as soon as when the 
li d, for transf e rring th e yam catch e r from its tuck position into th e m e asuring position, is 
pressed onto the housing or into itr an actuating position. Unlocking of the closure lid is no 
problem then, because it is held by the user's hand. However, as soon as it is released, it 
snaps back into its initial position, in which it is once again it4s-locked by the actuating 
mechanism. If it needs to be removed, this can be done by holding the yam catcher in its 
measuring position while the actuating device is released. 
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[0015] Furth e r d e tails of advantag e ous e mbodim e nts Other objects and advantages of the 
invention will become apparent from upon reading the drawing, the following detailed 
description , and th e d e p e nd e nt claims. On e ex e mplary e mbodim e nt of th e inv e ntion is shown 
and upon reference to the drawings, in th e drawing. Shown aro which : 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIGURE. 1 Fi fe is a side elevational view of a yam measuring device^ in a sid e 
\qew accordance with the invention : 

[0017] Fig. 2 - is an enlarged plan view of t he yam measuring device ef -shown in Fig. 1 
on a differ e nt scale, in plan view ; 

[0018] Fig. 3 - is an enlarged fragmentary view of t he yam guide end of the illustrated 
yarn measuring device of Fig. 2 on a different scale, in a fragmentar>^ and partly cutaway 



[0019] Fig. 4 , th e yarn catch e r is a fragmentai y section of the illustrated y am measuring 
device showing a yam catcher thereof in tb ea first or tuck position; 

[0020] Fig. 5 - is a fragmentary section, similar to Fig. 4, showing the yam catcher of th e 
yarn m e asuring d e vic e in tib ea second or measuring position; 

[0021] Fig. 6 7 is a longitudinal section of the illustrated y am measuring device in-a 
sch e matic longitudinal s e ction sho.wing the-an actuating member of the d evice in ^an 
unactuated state rposition; 

[0022] Fig. 7, th e yam m e asuring d e vic e of Fig. 7 is a longitudinal section, similar to Fig. 
6^ showing the actuating member device in th e actuation an actuated position; 

[0023] Fig. 8- is a schematic longitudinal section of the illustrated y am measuring device 
of Figs. 6 and 7 with the showing a battery compartment closur e lid removed from the handle 
of the device : and 

[0024] Figs. 9-1 1; illustrate various displays app e arin g that appear on the yam measuring 
device during usage . 
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In Fig. 1 , a yam m e asuring d e vic e 1 is shown which has an e longat e d housing 2, bent 
at an obtus e angl e , with two housing portions 3,1. Th e long e r housing portion -1 s e rv e s as a 
handl e . On its back side, which fac e s th e us e r during us e , there ar e a display 5 and a control 
knob 10. On its front side, which points away from th e user, th e r e is a displac e ably or 
pivotably s upported trip lever 6. This l e v e r can b e e mbodi e d in sh e ll form as a housing 
portion or housing part and, as will b e com e cl e ar e r h e r e inaft e r, can at th e sam e tim e s e rv^ e as 
a batt e ry compartm e nt lid. 

[0025] While the invention is susceptible of various modifications and alternative 
constructions, certain illustrated embodiments thereof have been shown in the drawings and 
will be described below in detail. It should be understood, however, that there is no intention 
to limit the invention to the specific forms disclosed, but on the contrary, the intention is to 
cover all modifications, alternative constructions and equivalents falling within the spirit and 
scope of the invention. 

On its front fr ee e nd 7, th e yam m e asuring d e vic e 1 has a yam catcher 8 , which 
includ e s a pivotably support e d l e v e r 9. Th e l e v e r 9, which can b e s ee n in plan vi e w in Fig. 2, 
is dispos e d b e tw e en two forklike legs 12, 1 4 of th e housing portion 3, which d e fin e a passage 
1 1 . On it s fr e e e nd 15, th e lever 9 has a yam guid e e l e m e nt 16, in th e form of a ro t atably 
support e d yam spool 17 whos e axis of rotation 18 is ori e nt e d parall e l to th e pivot axis 19 of 
th e l e ver - 9 (Fig. 3). Th e yam catch e r 8 form e d by th e l e v e r 9 is pivotabl e b e tw ee n two 
positions I, II, which ar e shown in Figs. ^ and 5. Th e pivoting angl e a is preferably 
som e what l e ss than 180°. Position I i s a tuck position, in which an imaginary conn e cting lin e 
b e tw ee n th e axis of rotation 1 8 and th e pivot axis 19 is at approximat e ly right angl e s to a yam 
21 that is to b e s ensed. Th e other position II (Fig. 5) is th e m e asuring position, in which th e 
l e v e r 9 r e sts on a stop p e g 22. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT 

[0026] Referring now more particularly to the drawings, there is shown an illustrative 
yarn measuring device 1 in accordance with the invention, which as will be understood bv 
one skilled in the art, is adaptable for use with yam being processed through a yam knitting 
or other processing machine. The yarn measure device 1 in this case has an elongated 
housing fonned by two housing portions 3, 4 bent an at obtuse angle with respect to each 
other. The longer housing portion 4 serves as a handle. On its back side, which faces the 
user during use, there are a display 5 and a control knob 1 0. On its front side, which faces 
away from the user, there is a displaceably or pivotably supported trip lever 6. This lever can 
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be a housing portion or housing part in the form of a shell and, or as will become apparent 
hereinafter, can at the same time serve as a battery compartment lid. 

A yam guid e e l e m e nt 23 in th e form of a rotatably support e d yam spool 2^ is 
dispos e d conc e ntrically to th e pivot axis 1 8, or in th e immediat e vicinity ther e of, and lik e th e 
yam spool 17, it has a yam groove. Th e yam groov e s of th e yarn spools 17, 2^, as Fig. 3 
shows, ar e dispos e d in a common plan e E, to which th e pivot axis 19 and th e axis of rotation 
18 ar e p e rp e ndicular. Th e yam spool 24 i s conn e ct e d for instanc e to a rotation transduc e r 25. 
Th e rotation transduc e r output s e l e ctrical signals in accordanc e with th e rotation of th e yam 
spool 27. Th e rotation transduc e r 25 is conn e ct e d to a proc e ssing d e vic e , not furth e r shown 
h e r e , which is accommodat e d in th e form of a microcomput e r, for instance on th e print e d 
circuit board 26 that can b e s ee n in Figs. 6 and 7. Th e proc e ssing d e vice 26 is conn e ct e d with 
th e display 5, which i s us e d for e quipm e nt se tup, op e ration, and display of m e a s ur e d valu e s. 

[0027] On its front free end 7, the yam measuring device 1 has a yam catcher 8, which 
includes a pivotably supported lever 9. The lever 9. as depicted in Fig. 2. is disposed 
between two forklike legs 12, 14 of the housing portion 3. which define a passage 11. On its 
free end 15, the lever 9 has a yam guide element 16, in the fomi of a rotatably supported yarn 
spool 17 whose axis of rotation 18 is oriented parallel to the pivot axis 19 of the lever 9 (Fig. 
3). The yam catcher 8 fomied by the lever 9 is pivotable between two positions I. II, w^hich 
ai-e shown in Figs. 4 and 5, respectively. The pivoting angle a is preferably somewhat less 
than 1 80°. Position I depicted in Fig. 4 is a tuck position in which an imaginaiy connecting 
line between the axis of rotation 18 and the pivot axis 19 (Fig. 3) is at approximately right 
angles to a yam 2 1 that is to be sensed. The other position 11 (Fig. 5) is the measuring 
position in which the lever 9 rests on a stop peg 22. 

[0028] As Fig. 5 shows, b e tw e en th e yam guid e e l e ment 23 and th e yam guid e e l e m e nt 
16 that is in th e m e asuring position, th e r e is a yam applicator e l e m e nt 27, in th e form o f^-^ia 
2 8 that e xt e nds approximat e ly parall e l to th e pivot axis 19 (Fig. A yarn guide element 23 in 
the form of a rotatably supported yam spool 24 is disposed concentrically to the pivot axis 
1 8, or in the immediate vicinity thereof, and like the yam spool 1 7. it has a yam groove. The 
yarn grooves of the yam spools 1 7, 24, as shown in Fig . 3 ). With its fr ee e nd, th e pin 2 8 
protrudes into , are disposed in a common plane E, to which the pivot axis 1 9 and the pa ss ag e 
11, and on its oth e r e nd it is conn e cted to a forc e s e nsor 29. The forc e s e nsor 29 and the pin 
28 form a yam t e nsion m e ter 3 1 . This yam t e nsion m e t e r is conn e ct e d to th e proc e ssing 
d e vic e and s e nds e l e ctrical signals to it that correspond to th e yam t e nsion d e t e ct e d. As Fig. 
5 shows, the pin 28 i s dispos e d abov e a tang e nt that conn e cts th e yam spool 2 4 with th e yam 
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spool 17, so that th e yam 21 trav e lli n g thro ugh trav e ls ov e r th e pin 2 8 at an obtus e angl e . 
Th e pr e cis e siz e of this angl e is d e fined by th e position of th e stop p e g 22. axis of rotation 1 8 
are perpendicular. The yam spool 24 in this instance is connected to a rotation transducer 25. 
The rotation transducer, which may be of known type, outputs electrical signals in 
accordance with the rotation of the yarn spool 27. The rotation transducer 25 is connected to 
an appropriate processing device such as a microcomputer, having, for example, a printed 
circuit board 26. as depicted in Figs. 6 and 7. The processing device 26 is connected witli the 
display 5, which can be used for equipment setup, operation, and display of measured values. 

[0029] As shown in Fig. 5. between the yam guide element 23 and the yam guide 
element 16 when in the measuring position, there is a yam applicator element 27 in the form 
of a pin 28 that extends approximately parallel to the pivot axis 19 (Fig. 2^. A free end 7 the 
pin 28 protrudes into the passage 1 1. and on the other end of the pin 28 is connected to a 
force sensor 29. The force sensor 29 and the pin 28 fonn a yam tension meter 3 1 . This yam 
tension meter is connected to the processing device and sends electrical signals to it that 
correspond to the yam tension detected. As shown in Fig. 5, the pin 28 is disposed above a 
tangent that connects the yarn spool 24 with the yarn spool 17 so that the yarn 21 traveling 
through travels over the pin 28 at an obtuse angle. The precise size of this angle is defined by 
the position of the stop peg 22. The lever 9 is provid e d formed with a funnel-shaped cutout 
32, which when the lever 9 is pivoted into the measuring position is located above the pin 28 
without touching it. 

[0030] Th e pivoting Pivotable movement of the lever 9 is effected by actuation of the 

trip lever 6, which in this sense forms an actuating d e vic e . Figs. 6 and 7 show on e e xemplary 
e mbodim e nt of th e member. An associated actuating mechanism 33 ; which connects the trip 
lever 6 to the lever 9 t, as depicted in Figs. 6 and 7. The illustrated actuating mechanism 33 
includes a gear wheel 34, which is connected to the lever 9 in a manner fixed against relative 
rotation and meshes with a rack 35 that is supported axially displaceably in the housing 2. 
With its The other end the rack 35 meshes with a gear wheel 36 that is rotatably supported in 
the housing 2. The gear wheel 36 meshes with a rotatably supported g ear wheel 37, which is 
rotatably supported but coim e ct e d in a maimer fix e d against r e lativ e rotation toh as a lever 38t 
fixedly secured thereto. This lever 38 has a hook-shaped end 39 which^ in fe ea deactivated 
positio n of r e po se , , has a luglike extension 41 that e ngages an opening 42 of the trip-lever 6 
with Q luglik e e xtension A 1 . . The trip leve r, which is constmcted in shell form ; on one end, it^ 
has a peg protmding lat e rally away from it, o r seme-similar protmsion ? extending laterally 
away from one end for pivotable support in a sliding-block guide 43. The opening 42 is 
oriented approximately radially to the pivot axis thus defined by the sliding-block guide 43, 
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which axis is approximately perpendicular to the plane of th e drawing in Fig. 6. The lever 38 
is disposed such that the protrusion 41 moves out of the opening 42 when the lever 6 is 
pressed eftte -into the housing 2 and into it. In that proc e ss . DurinR such movement , a front 
wall 44 presses against the lever 38, even if the protrusion 41 has moved out of the opening 
42. In the -such p osition of r e pos e, the trip lever 6 preferably forms an obtuse or acut e angle 
with the lever 38. A tension spring 45 in this case pre-stresses the rack 35 in a selected 
longitudinal direction such that the lever 9 is biased toward its tuck position I. 

At som e suitabl e point, th e actuating mechanism 33 has a spring means. For instanc e , 
this spring m e ans con b e embodi e d by a tension spring 4 5, which pr e str esse s th e rack 35 in a 
s e l e ct e d longitudinal dir e ction in s uch a way that th e l e v e r 9 i s pr e str e ssed toward its tuck 
position I. 

[0031] The trip lever 6 preferably may form a battery compartment lid. In the illustrated 
embodiment it spans a battery compartment 46 located beneath it, in which one or more 
batteries 47. 48 ai'e disposed for supplying power to the processing device. Tlie batteries can 
be supported by the printed circuit board 26. The printed circuit board has an additional 
switch that activates the processing device. The actuating mechanism 33 in this case has a 
certain amount of play or elasticity, which mctkes further depression of the trip lever 6 
possible for activating the switch 49. once the lever 9 has reached its measuring position 11. 

Th e trip l e v e r 6 is e mbodi e d as a batt e ry compai^tm e nt lid. It spans a batt e ry compartment 

■16 locat e d ben e ath it, in which on e or mor e batt e ri e s ^7, '18 ar e disposed for supplying pow e r 
to th e proc e ssing d e vic e . Th e batt e ri e s can b e support e d by th e print e d circuit board 26. The 
printed circuit board for instance has an additional s witch that activates th e proc e ssing d e vic e . 
Th e actuating m e chanism 33 pref e rably has a c e rtain amount of play or e lasticity, which 
mak es further d e pr e ssion of the trip l e v e r 6 possibl e for activating th e switch 4 9, onc e th e 
l e v e r 9 ha s r e ach e d its m e asuring po s ition II. 

[0032] The yam measuring device 1 described thus far functions as follows: 

[0033] The yam measuring device 1 d es crib e d thus far fiinotions is switched on when 
pressure is exerted on the control knob 1 0 as follows: w ill be understood by a person skilled in 
the art. Altematively or in addition, the yam measuring device 1 be switched on by actuation 
of the trip lever 6. The yam measuring device is automatically switched off once a waiting 
period has elapsed without further actuation, or altematively by holding the control knob 
down longer. The display 5 is shown in Fig. 9 at the top left with all the display options. By 
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twisting and/or pressing on the control knob 1 0 (depending on the embodiment), the three 
fiindamental operating modes of measurement (MEASURE)., storage and memory (MEM) 
and setup (SETUP) can be selected. The menu used for the measurement is shown in Fig. 9 
in the left-hand column, line 2. If it is activated, the measurement of the rotary machine 
speed, yam length, yam tension, and yam speed can be selected. Line 2 in Fig. 9 illustrates 
various displays, for instance for average rpm or current rpm (third and fourth columns). The 
first line, conversely, shows various setups (SETUP), for instance for the unit selected 
(m/min. m. vd/min. or inch). 

Th e yam m e asuring d e vic e 1 is switch e d on wh e n pr e ssur e i s e x e rt e d on th e control 
Icnob 10. Alt e rnatively or in addition, it con bo provid e d that tho yam m e asuring device 1 bo 
switch e d on by actuation of th e trip lev e r 6. Th e yam measuring d e vic e is automatically 
switch e d off onc e a waiting p e riod ha s e laps e d without fiirth e r actuation, or alt e rnativ e ly by 
holding the control Icnob down long e r. The display 5 is shown in Fig. 9 at tho top left with all 
th e di s play options. By twisting and/or pressing on th e control Icnob 10 (d e p e nding on th e 
e mbodim e nt), th e throe fundam e ntal op e rating mod es of m e asur e m e nt (MEASURE), storage 
and memory (MEM) and setup (SETUP) can b e s e l e cted. Th e menu us e d for the 
m e asur e m e nt is shown in Fig. 9 in the l e ft hand column, lin e 2. If it is activat e d, the 
m e asur e m e nt of th e rotary machin e spe e d, yam l e ngth, yarn tension, and yarn spe e d can be 
s e l e ct e d.— Lin e 2 in Fig. 9 illustrat es variou s display s , for instanc e for av e rage rpm or curr e nt 
rpm (third and fourth columns). Tho First lin e , convcrsoly, shows various setups (SETUP), 
for instanc e for th e unit sel e cted (m/min, m, yd/min, or inch). 

[0034] Similarly, the measurement of the yam length can be selected in various operating 
modes (Fig. 9, third line, second coluinn. through fifth line, first column). The menus and 
displays on the display 5 for the yam tension can be seen in Fig. 9, fifth line, second column, 
through Fig. 10, third line, second column. The other displays pertain to the yam speed. 

[0035] Similarly, th e m e asur e m e nt of th e yam l e ngth can b e s e lect e d in vorious 
op e rating mod e s (Fig. 9, third lin e , s e cond column, through fifth lin e , first column). Tho 
m e nus and displays on th e display 5 for th e yam t e nsion can b e s ee n in Fig. 9, fifth lin e , 
second column, through Fig. Once the desired measurement mode has been selected, the yarn 
measuring device is brought to the yam, as shown in Fig. 4, until the yam spool 1 7 engages 
the yam 21 from behind. If the trip lever 6 is now actuated, the lever 9 pivots out of its tuck 
position I into its measuring position II, as shown in Fig. 5. In the process, the lever 9 presses 
against the stop peg 22 and thus assimies a defined position. In that position, the yam 21 
travels over the pin 28, and a force corresponding to the yam tension is recorded at the force 
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sensor 29. This force is converted by the processin«J device into a yam tension value and 
shown on the display 5; see Fig. 9 or 1 0 , third lin e , s e cond column. Th e oth e r displays 
p e rtain to the yam spe e d. . Depending on the selection chosen, the average tension, peak 
tension, rated tension, deviation from the rated tension, or the like can be displayed. 

[0036] Onc e th e d e sir e d The actual measurement mod e has b ee n sel e ct e d, th e yam 
m e asuring d e vic e is brought to th e yam, as Fig. 4 shows, until th e yam spool 17 e ngag es th e 
yam 21 from b e hind. If th e trip activated when the control lever 6 is now actuat e d, th e 
pressed firmly into the housing 2, once the lever 9 pivots out of it s tuck position I into has 
reached its measuring position II , as Fig. 5 shows. . The control lever 6 then actuates tlie 
switch 49 for performing the measurement. In th e proc e s s , its previous position, in which the 
lever 9 pr e ss e s agains t has already reached the stop peg 22 and thus assiun e s a d e fin e d 
po s ition. In that po s ition, th e yam 21 - trav e l s over th e- pin 28, and a forc e corr e sponding to 
th e yam t e nsion b ut the switch 49 is r e cord e d at th e forc e s e nsor 29. This forc e is 
oonv e rt e d not yet actuated, the control lever 6 can be stopped if needed by th e proc e ssing 
d e vic e into a yam t e nsion value and shown on th e display 5; s ee Fig. 9 or 10. D e p e nding on 
th e s e l e ction chosen, th e av e rag e tension, p e alc t e nsion, rat e d t e nsion, d e viation from th e rat e d 
t e nsion. means of an appropriate slide or the like can b e display e d . 

Th e actual m e asur e m e nt is then activat e d v/h e n th e control l e v e r 6 is pr e ss e d fir mly 
into th e housing 2, onc e the l e v e r 9 has alr e ady r e ach e d its m e asuring position II. Th e control 
l e v e r 6 th e n actuat e s th e switch 49 for p e rfomiing th e m e asur e m e nt. In its pr e vious position, 
in which th e l e ver 9 has alr e ady r e ached th e stop p e g 22 but th e switch 4 9 is not y e t actuat e d, 
th e control l e v e r 6 can b e s topp e d if n ee d e d by m e ans of a slid e , not oth e rv/is e shown. 

[0037] The printed circuit board 26. or tlie processing device disposed on it. can be 
provided, as shown Figs. 6 and 7, with an interface 51 in the form of a plug socket, provided 
on tlie lower end of the housing 2, or in the form of a wireless radio path. The interface 5 1 
serves to carry signals (data) in and out. Such signals or data can represent the machine 
speed of a knitting machine connected to it or similar extemal data that are taken into account 
by tlie processing device. This makes it possible for instance to display the machine speed, as 
shown in Fig. 9, column 2. line 2 through column 1, line 3. Also, because extemal data are 
made available, it becomes possible to calculate and display pertinent variables, such as the 
yam length per machine revolution (Fig. 9. column 2. line 3). Also via the interface 51. data 
can be sent onward as needed to some extemal device. This can be of value particularly 
when many yams in succession must be scamied and monitored with the yam measuring 
device 1 . 
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Th e print e d circuit board 26, or th e proc e ssing d e vic e dispos e d on it, can b e provid e d, 
a s Figs. 6 and 7 show, with an int e rfac e 51 in the form of a plug sock e t, provid e d on th e 
low e r e nd of th e housing 2, or in th e form of a wir e l e ss radio path. The interfac e 51 s e rv e s to 
carry s ignals (data) in and out. Such signals or data can r e pr e sent th e machine s p ee d of a 
knitting machin e conn e cted to it or similar e xt e rnal data that ar e tak e n into account by th e 
proce s sing d e vic e . This makes it possibl e for instanc e to display th e machine sp ee d, as 
shown in Fig. 9, column 2, lin e 2 through column 1, line 3. Also, b e caus e ext e rnal data ar e 
mad e availabl e , it b e com es pos s ibl e to calculat e and display p e rtin e nt variabl e s, such as th e 
yam l e ngth p e r machin e r e volution (Fig. 9, column 2, line 3). Also via the int e rfac e 51, data 
con b e s e nt onward as ne e d e d to som e e xt e rnal d e vic e . Thi s con b e of valu e particularly 
wh e n e v e r many yams in succ e ssion must b e scann e d and monitor e d with the yam m e asuring 
d e vic e 1. 

[00381 Changing the batteries 47. 48 is effected as follows: 

Changing th e batt e ri e s 17, 18 is don e a s follow s : 

[0039] If the battery compartment 46 is to be opened, the trip lever 6 is pressed into the 
housing 2. In the process, the protrusion 41 moves out of the opening 42 so that there is no 
longer any locking or other positive engagement between the trip lever 6 and the lever 38. 
The trip lever 6 that foiTns the battery compartment lid cannot fall off, however, because it is 
firmly held by the fingers of the user, who must hold the trip lever 6 against the force of the 
tension spring 45. For removing the battery compartment lid, the lever 9 is now held, for 
instance, by hand in its measuring position, while the trip lever 6 is released. Because the 
lever 38 stays in its deflected position, visible in Fig. 7. the lid can now be freely removed. 
This can be seen from Fig. 8. 

[0040] I##ieThe battery compartment 461id is installed in reverse order. The lever 9 is 

shifted t o the measuring position 11, after which the trip lever 6 can be op e n e d, th e trip levor 6 
is pr e s se d inserted into the housing 2. In th e proc e s s , th e protmsion 4 1 moves out of the 
opening 42, so that th e r e is no longer any looking or other positiv e engagement b e tw ee n the 
trip l e v e r 6 and th e l e v e r 3 8 . Th e trip l e v e r 6 that forms in the battery compartmen t lid carmot 
fall off, how e v e r, b e cause it i s firmly h e ld by th e fing e rs of the user, who must hold tho trip 
l e v e r 6 again s t th e force of th e t e nsion spring 15. For removing th e batt e ry compartm e nt lid, 
the l e v e r 9 is now h e ld for instanc e by hand in its m e asuring position, whil e the trip l e v e r 6 is 
r e l e as e d. B e caus e th e l e v e r 3 8 stays in its d e fl e ct e d position visibl e in Fig. 7, the lid can now 
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b e - fr ee ly r e mov e d. Thi s can b e s ee n from Fig. 8 . . If the lever 9 is released, the lever 38 
catches on the trip lever 6 and in turn keeps the trip lever in place. 

Th e batt e ry compartm e nt lid is install e d in r e v e rse ord e r. Th e l e v e r 9 is shift e d to th e 
measuring position II, aft e r which th e trip l e v e r 6 can b e insert e d into the op e ning in th e 
batt e ry compartm e nt. If th e l e v e r 9 is r e l e as e d, th e l e v e r 3 8 catch e s on th e trip l e v e r 6 and in 
turn k ee ps th e trip l e v e r in plac e . 

The yam m e asuring d e vic e 1 of th e invention is a hand op e rat e d m e asuring 
instrum e nt, with a yam catch e r 8 which, wh e n a trip l e v e r 6 is tripp e d, plac e s th e yam over a 
yam applicator el e m e nt 27 of a forc e s e nsor 29. Th e yam t e n s ion d e t e ct e d, lik e the yam 
s p ee d d e t e ct e d, is d e liv e red to a proc e ssing d e vic e for display and fiirth e r proc e ssing. Tho 
devic e malc e s one hand e d op e ration possibl e . Th e boomerang s hap e d housing 2 is e mbodi e d 
on on e e nd as a handl e , on which a trip l e v e r, a control laiob 10 e mbodi e d as a . 
knob/pushbutton, and a display 5 ar e all di s pos e d. The control Icnob 10 can b e twist e d and 
d e pr e ss e d by the us e r's thumb, so that fiill op e ration, that is, the s e l e ction of all the 
measur e m e nt and op e rating mod e s, con b e don e with only th e thumb. Th e m e asur e ment is 
performed by m e ans of the trip lovor 6, which actuates both the yam catcher 8 and a 
m e a s urem e nt activation switch 4 9. comprising: 



[0041] From the foregoing, it can be seen that the yarn measuring device 1 of the 
invention is a hand- operated measuring instrument, with a yam catcher 8 which, when a trip 
lever 6 is tripped, places the yarn over a yam applicator element 27 of a force sensor 29. The 
yarn tension detected, like the yam speed detected, is delivered to a processing device for 
display and further processing. The device makes one-handed operation possible. The 
boomerang- shaped housing 2 is embodied on one end as a handle, on which a trip lever, a 
control knob 10 in the form of a knob/pushbutton, and a display 5 are all disposed. The 
control knob 10 can be twisted and depressed by the user's thxmib so that fiill operation, that 
is, the selection of all the measurement and operating modes, can be done with only the 
thumb. The measurement is performed by means of the trip lever 6. which actuates both tlie 
yam catcher 8 and a measurement activation switch 49. 

List of R e f e r e nc e Num e ral Sr 



— 1 Yam m e asuring d e vic e 

3 Hou s ing 

'^tA Housing portion s 
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-5 Display 

-6 Trip l e v e r 

^ Eftd 

-8 Yam catch e r 

-9 L e v e r 

4^ Control Icnob 

44 Passag e 

12,11 Logs 

45 Eftd 

4^ Yarn 

47 Yam spool 

48 Axis of rotation 

49 Pivot axis 

-24 

■53 Stop peg 

-33 Yam guid e e l e m e nt 

-34 Yarn spool 

-35 Rotation transduc e r 

-36 Proc e ssing d e vic e 

-37 Yam applicator e lement 

-38 Pift 

■39 Forc e sensor 

■^4 Yam t e nsion se n s or 

-33 Cutout 

^3 Actuating m e chani s m 

-34 G e ar wh ee l 

^5 4teek 

36,37 Goarwhool 

-3^8 L e v e r 

■^9 Bftd 

-4-1 Protmsion 

■43 Op e ning 

-43 Sliding block guid e 

44 Watt 

-45 T e n s ion spring 

-46 Batt e ry compartm e nt 

17, ' 18 Batteries 
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Claims: 

1 . A yam m e asuring d e vic e (1 ), in particular for fr ee hand m e asur e m e nt s , 
having a housing (2) which has a handle {^) with an actuating d e vic e (6), 

having a yam catch e r (8), which is supported movabiy betw e en two po s itions (I, II), 
of which on e is a tuck position (I) and th e oth e r is a m e asuring position (II), and is connected 
to th e actuating d e vic e (6) via an actuating m e chanism (33), 

having a yam guide olomont (23), which is dispoood at a point botwoon tho two 
po s itions (1, 11), andhaving a yam t e nsion m e t e r (31), which is disposed at a point b e twe e n 
the measuring position (II) and tho yam guide olomont (23). 

2. Th e yam m e asuring d e vic e of claim 1, charact e riz e d in that th e yam catch e r ( 8 ) has 
a pivotably s upport e d l e ver (9), which on its free e nd has a yam guid e e l e m e nt (16) . 

3. Th e yam m e asuring d e vic e of claim 2, charact e riz e d in that th e yam guid e e l e ment 
(16) is a rotatably support e d yam spool (17). 

^ . Th e yam m e asuring d e vic e of claim 1 , charact e riz e d in that th e m e asuring position 
(II) of th e yam catcher (8) is defined by a stop m e ans (22). 

5. The yam measuring devic e of claim 1, charact e rized in that th e yam guid e e l e m e nt 
(23) is a rotatably support e d yarn spool (24), which is connect e d to a s e nsor (25). 

6. Th e yam m e asuring d e vic e of claim 5, charact e riz e d in that th e s e nsor (25) is a 
rotary position s e nsor or an rpm s e nsor. 

7. Th e yam m e asuring d e vic e of claim 1, charact e riz e d in that th e yam t e nsion met e r 
(31) has a yam applicator e l e m e nt (27), which is conn e cted to a forc e sensor (29). 

8. Th e yam m e asuring devic e of claim 2 and 7, charact e riz e d in that th e yam 
applicator e l e ment (27) is a pin, which ext e nds e ssentially parall e l to th e pivot axis (19) of tho 
l e v e r (9) and is supported by th e forc e sensor (29). 



9. Th e yam m e asuring d e vic e of claim 1, characteriz e d in that the yam t e nsion meter 
(3 1) is connect e d to a proc e ssing d e vic e . 
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10. Th e yarn measuring d e vic e of claim 9, charact e riz e d in that th e proc e ssing d e vice 
is conn e ct e d to a display d e vice. 

1 1 . Th e yam measuring d e vic e of claim 9, charact e riz e d in that th e proc e ssing d e vic e 
i s conn e ct e d to a control switch, whos e control Icnob (10) is dispos e d on the handl e ( 4 ). 

12. Th e yam m e asuring d e vic e of claim 11, charact e rized in that th e control switch is 
a laiob/pushbutton. 

13. Th e yam m e asuring d e vic e of claim 10, charact e riz e d in that th e proc e ssing 
d e vic e , for s e tting up various op e rating mod e s on th e display d e vic e (5), furnish e s a m e nu - 
ori e nt e d input. 

14. Th e yam m e asuring d e vic e of claim 1, charact e riz e d in that th e proc e ssing device 
has an int e rfac e (51) for r e c e iving e xtemal signals. 

1 5. Th e yam m e asuring d e vic e of claim 1 , characteriz e d in that th e proc e ssing d e vic e 
has an int e rface (51) for outputting signals to an e xt e mal d e vic e . 

16. The yam m e asuring devic e of claim 1, charact e riz e d in that the housing (2) has 
two e longat e d l e gs (3,-1), which form an obtus e angl e with on e anoth e r. 

17. Th e yam m e asuring d e vice of claim 16, characterized in that on its fr e e e nd (7) 
on e of th e l e gs (3, -1), has th e yam catch e r (8), and th e oth e r l e g {^) s e rv^ e s as th e handle. 

18. The yam m e asuring devic e of claim 1 , charact e riz e d in that a batt e ry 
compartm e nt ( 4 6) for at l e ast on e supply batt e ry (i7, 4 8 ) is di s pos e d in th e handl e . 

19. Th e yam m e asuring d e vic e of claim 1 8 , charact e riz e d in that th e battery 
compartm e nt (46) has a clo s ur e lid, which s imultan e ously forms th e actuating d e vic e (6). 

20. Th e yam m e asuring d e vic e of claim 1 9, oharact e riz e din that the actuating 
mechani s m (33) is in positiv e engag e m e nt with th e unactuat e d actuating d e vic e (6) by moans 
of a loolcing bar {^ 1 ), in ord e r to s e cure the actuating devic e in plac e . 



LVM 235838 



Redlined Specification 



19 

2 1 . Th e yam mcaGuring d e vic e of claim 20, charact e rized in that by th e actuation of 
th e actuating d e vic e (6), th e locking bar 1 ) is mov e d transv e rs e ly to a portion (1^) of tho 
actuating d e vic e (6), in ord e r to unlock th e latter. 

CLAIMt^Sl: 

L A hand held yam measuring device comprising: 

a housing (2) having a handle (4) with an actuating member (6\ 

a yam catcher (8) supported by the housing (2) for movement between a first tuck 

position (I) and a second measuring position (II), 

an actuating mechanism (33) coimecting said actuating member (6) to said yam 

catcher (8). 

a yam guide element (23) disposed at a location between said two yam catcher 
positions (L 11) and 

a yam tension indicator (31) disposed at a point between the yam catcher measuring 
position (II) and the yarn guide element (23). 

2. The yarn measure device of claim in which said yam catcher (8) includes a 

pivotabty supported lever (9) having a yam guide element (16) at a fi-ee end of said lever (9). 

3^ The yam measure device of claim 2 in which said yarn guide element (23) is a 

rotatably supported yam spool (17). 

4. The yam measure device of claim 1 including a stop member (22) for defining 
the yarn catcher measuring position (II). 

5. The yam measure device of claim 1 in which said yarn guide element (23) is a 
rotatably supported yam spool (24). and said yam spool (24) is connected to a sensor (25). 

6. The yam measure device of claim 5 in which said sensor (25) is a rotary 
position sensor. 

T. The yarn measure device of claim 5 in which said sensor (25) is an rpm 

sensor. 
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8. The yam measuring device of claim 1 in which said yarn tension indicator 
(31) includes a yarn applicator element (27) connected to a force sensor (29). 

9. The yam measure device of claim 8 in which said yarn applicator element (27) 
is a pin extending parallel to a pivot axis (19) of the lever and supported by said force sensor 
(29). 

1 0. The yam measuring device of claim 1 in which said yam tension indicator 
(31) is connected to a processing device . 

1 1 . The yam measuring device of 10 in which said processing device is connected 
to display device . 

12. The yam measuring device of claim 1 0 in which said pi ocessinu device is 
connected to a control switch having a control knob (10) disposed on said handle (4). 

13. The yarn measuring device of claim 10 in which said processing device is 
connected to a control switch having a push button actuator disposed on said handle (4).. 

1 4. The yarn measuring device of claim 1 1 in which said processing device has a 
menu oriented input for setting various operating modes on the display device. . 

15. The yarn measuring device of claim 1 0 in which said processing device has 
an interface (51) for receiving signals external to the yam measuring device. 

16. The yam measuring device of claim 1 0 in w^hich said processing has an 
interface (51) for outputting signals to an external device. 



17. The yam measuring device of claim 1 in which said housing (2) has two 
elongated legs (3. 4) that form an obtuse angle with one another. 
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1 8. The yam measm-ing device of claim 1 7 in which said yam catcher (8) is 
supported by a free end of one of said legs (3. 4) and the other leg (4) serves as said handle. 

19. The yam measuring device of claim 1 including battery compartments (46) for 
at least one supply battery (47. 48) disposed in said handle. 

20. The yam measuring device of claim 19 in which said actuating member (6) 
forms a closure lid for said battery compartment (46). 

2 1 ■ The yam measuring device of claim 20 in which said actuating member ( 6) is 
moveable between an actuating position and an unactuated position, and said actuating 
mechanism (33) positively engages and secures said actuating member (6) when in said 
unactuated position . 

22. The yam measuring device of claim 21 in which said actuating mechanism has a 
locking bar (41) that positively engages said actuating member (6) when in said unactuated 
position. 

23. The yam measure device of claim 22 in which Sciid locking bar (41) is moved 
transversely to and disengages from the actuating member (6) in response to movement of 
said actuating member (6) from said unactuated position to said actuated position. 

24. A hand held yam measuring device comprising: 

a housing (2) having a handle (4) with a selectively actuatable actuating member (6). 
a yarn guide (23) rotatably supported by said housing. 

a pivot lever (9) moimted for pivotable movement about the rotary axis of said yam 
guide element (23). 

an actuating mechanism (33) connecting said actuating member (6) to said pivot lever 

m. 

said pivot lever (9) having a yam guide spool (17) at a free end thereof for positioning 
into contacting relation with a moving yam. 

a tension indicator (31) supported by said housing, and 

said actuating member (6) being actuatable to cause said actuating mechanism (33) to 

pivot said pivot lever to a position that causes said moving yam to simultaneously engage 
said yam guide element (23) and said tension indicator (31). 
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25. The yam measure device of claim 24 in which said yarn guide element (23) is 
a rotatablv supported yam spool (241 and said yam spool (24) is connected to a sensor (25). 

26. The yarn measure device of claim 25 in which said sensor (25) is a rotary 
position sensor. 

27. The yam measuring device of claim 24 in which said yam tension indicator 
(3 1 ) includes a yarn applicator element (27) connected to a force sensor (29). 

28. A hand held yam measuring device comprising: 

a housing (2) having a handle (4) with a selectively actuatable actuating member (6). 

a yarn catcher (8) supported by said housing (2) for movement between a first 

position that pennits contact with moving yam and a second measuring position. 

an actuating mechanism (33) connecting said actuating member (6) to said yarn 
catcher (8). 

a first yarn guide indicator for measuring the speed of said moving yarn, 

a second yam indicator for measuring the tension of the moving yam, and 

said yarn catcher being moveable from said first position to said second position in 

response to actuation of said actuating member (6) for causing said moving yarn to 

simultaneously engage said first and second indicators. 

29. The yam measuring device of claim 28 in which said yam tension indicator 
(31) connected to a processing device. 

30. The yam measuring device of claim 29 in which said processing device 
connected to a display device pm said housing. 

3 1 . The yarn measuring device of claim 30 in which said processing device is 
connected to a control switch having a control knob (10) disposed on said handle (4). 
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Redlined Specification 



Abstraofe 

Tho yam moaouring device (1) of tho invontion is a hand oporatod moasuring 
instrum e nt, with a yam 

ABSTRACT OF THE DISCLOSURE 

A handheld yam measuring device d) for monitoring yam in yam processing 
machines. The yam measuring device includes a catcher (8), which when a trip lever (6) is 
tripp e d actuated, places the yam over a yam applicator element (27) of a force sensor (29). 
The yam tension dotoctod. like the yam and speed d e tected, is detectable and delivered to a 
processing device for display and further processing. The device-^aake s, which may be 
operated by one hand e d op e ration possibl e . Th e hand, has a boomerang-shaped housing (2) 
is embodi e d on one end as a handl e , on which a of which supports the trip leve r (6\ a control 
knob (1 0) e mbodi e d as a Icnob/pushbutton, and a display (5 ) ar e all dispos e d.) . The control 
knob (10) can be twisted and depressed by the us e r's user's thvimbj so that full op e ration, that 
isT-the selection of all the measurement and operating modes^ can be done with only the 
thumb. The measurement is performed by means of the trip lever (6), which actuates both the 
yarn catcher (8) and a measurement activation switch (49). 
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AMENDMENTS TO THE TITLE 

Replace the title with: HAND HELD YARN MEASURING DEVICEr4N 
PARTICULAR FOR NONSTATIONARY APPLICA-H ONS ' 
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